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The polarisation of the stars in 1"’0»0: clusters explained
on the basis of the Davis-Greenstein theory.gives some information
on the microstructure of the galactic magnetic field.

The polarization is most conveniently descrided by the
parsmeters Q, U, proportional to the Stokes paraasters and

defined by
Q = pecos 2(-P

U = p sin 2(%- 9
where p is the amount ef polarisation, ¢ is the position angle
of the electric veetor and # is the mean value of ¥ for the
region under consideration. '
The parameters Q, U, may bde represonted as the intagrals
over the light path of some simple functions of the density of
polarising matter and of the components of galactioe magnetioc

the mean direction of the fie ed upon the homo-
gonous field.
<4§gootion of the general field.
20delp might be correcl f an
Por esch of these models the ratio of the variances of the
parameters Q, U, is ocomputed for the group of stars lying in the
same distance in the direction spproximately perpendicular to the
direction of general field. Thus for the first model we have

latter

63/c =142 71 (1)
while for the second model
O’Q’/o‘:- % x% + 02 (2)

where o<, i3 the root-mean-square angular deviation of the magnetic
lines of force from s uniform direotion and 02 14 o positive constant.
The 92 stars @ the radius of 2° around the Double Cluster in

Perseus for whioh the polarisation was measured by Hiltmer [1] give

Oa/02 = 0.65 1 0.14 (m.0.) (3)
This value was obtained after eliminating the dependence of the
amount of polarisation p om the galactie latitude » ; this depen-
dence was represented by the limear fermmla

p = 0%115 - o%012 |»] . (4)
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i _+ 6xplainei by the first model assuming the isotropic fluctuatiovao:

. of magnetioc field. On the other hand the rstio (3, can be rerre-
sented by the formula (2, on the assumption that the Alfvin
wave is running in the direction of general field.
The distribution of the values of parameters Q, U, over tne
area of the Double Cluster was used to evaluate the micro-scale
of the fluotuations in the factors responsidble for the irnterstel.ar
polarization. On the assumption that the properties of interstellar
medium are the same everywhere along the way to the Doudble Cluster
the mioro-acale of adout 1,5 pc was obitained : this micro-scale
is the distance over which the sutocorrelation coefficient falls
to 1/e ( the above result was presented by this author during the
Stockholm Symposium on Electromagnetic Phenomena in Cosmical
Physics;.
With the above value cf the micro-scale and with the variance.
0’:, 0’:, obtained from the polarization measurements for the Double
OCluster the root-mean-square angular deviation of the magnetie
lines of force froa the uniforam direction is
o, = 0.71 *0.06 (m.e.) (5)
while the ratio of the meaan-square deviation in the density of
polarizing -Attg;_jg_gh. square of the mean density is
(R- §1%/¢72 = 13 (6
The value (6) obtained from the polarization data agroes fairly
well with the value (¢ __;;2/,—2 = 15 obtained from the analysis
of the roddening of the Doudble Cluster [2].
If in the magneto-hydrodynamic formula given by Davis [5]
and by Chandrasexhar and Fermi [‘]

B = (41-'?/3)‘/2v/«r-1 gauss
one takes the value (5) for «, and according to Spitser [5]
the density of gas § = 2°10'34gn per cm’ and its root-mean-square
velooity v = 12 kxm per sec one gets the strength of magnetic fiela
B = 5°'|0-6 gZauss
what is not discordant with value B = 3-10~° gauss obtained by
Spitzer [5] from the condition that the gravitational pressure
equals the sum of material and magnetie pro..aﬁ,a.

If we consider the stars in the redius of,45 minutes of arc
around the Double Cluster there is no correlation between the
polarisation and reddening (fig.1). The same result is obtained
if all the stars in the radius of 2° around the centre of the
Double Cluster are oonsidered after eliminating the dependence of
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- = 0% - o% j
Bp_y = 0 gz 0 g {»l (7

In this ocase the coefficient of correlation between p and By .
is 0.08 * 0.12 .

Phe similar lack of correlation between the polarization art
reddening is stated for the heavily obdsoured association of OE
stars in Cygnus observed by Hiltner [6] and also for the cluster
in Perseus discovered by Stock [7] (see £1g.2); the polarization
of this ocluster was measured photoeleotrically by Larsson-Leancer
and the present author [8] . Among the 5 clusterSobserved by Hoag
[9] all except NGC 663 do not show any correlation between pcla-
rization and reddening. The clumters NGC 663 and M29 for which tre
polarization is strongly correlated with reddening are prubably
(according to sugsgestion dy Hilther [10] ) embedded in dense
nedbulaein which an appreciable part of observed polarization ani
reddening is produced.

‘On the assumption that the same partieles of #ust are resron-
sible both for the polarization and reddening and that the pola-
rizing propertiss of the dust are not dependent on its spatial
density the corwelation coefficient between the polarization axi
reddening in the eluster should be egqual to

r -[%%L{g?) (8,
P 'y

where Sg / E is the ratio of root-mean-square deviation in reidew
ning to the mean reddening and 9/ p is the corresponding re¥te—
for the amount of polarisation. T

Por the Double Cluster the observations show that 0&/%))&%/",
and hence formula (8) gives the eorrelation coefficient greater
than unity while the observations show no correlation. It means
that xx our assumptions were wrong and that the spatial density
of particles responsible for interstellar polarizatior is uncorre-

lated with density of the particles responsible for the reddening.
This effeoct can be explained dy the assumption that in__the

- ——— o~ ——
- o o B o - w = G - B e - = - —— - —-— - - = - - - o e W o =

Besides the lack of correlation between the polarization a-!
reddenin: of the stars in clusters threre are two antirer =rezon .

whiekr svorort the hvvothamis that the volarigation is trod:ce?
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1L, 1o twne tunilsez reglons: the first one ie ottaiped “rox
the ecarariscc of the valuee of polar‘zation ard reddenirng for
sr.e 34,0k cluster witk those fur tho<ioooad Gluster, wrile tre
sezond argument is supplied Yy the depscdence of the ratio of
polurization to reddening o:n the galactic latitude.
~~8 Stcek cluster lies only 2% north from the Dcuble Clust--
but iz <te 3distance of about 3(Cpc i.e. nearly 8 times szaller
s an tne distance of the Louble Cluster. Neverthsless the redie: o
in tce 2-V system is for the Stock oluster 0®74 thus beins; ;reater
svan for the Double Cluster for wkhich the correaponding value
18 (T5: . (n the other side the mean amount of polarization for
~e Stcok cluster is 0.0,0 wkick 48 much smaller than for the
Zoutle Cluster for wkich b = ¢Toss .
Por tte 3 stars (5D 134C2, BD+58°4CO and BD+59°451, lyirg
in the distance of adout 2{Bkpc dehind the Stock cluster the
1ean rsiden’ng 1is 0%aC ani tte rmean polarization ie c¥118 uccora::
to Hiltner [15]..Fence only atout 20 per cent of the observed
rediering ani nearly 6C per ocent of the observed polarization
0f these mtars is produced in the distances greater thar the
distance of the Stock cluster i.e. between the spiral arms of
the galaxy. It may indicate that in the space between the srpiral
arms where “be clouds of neutral hydrogen are not numerous the
ratio of pclarization to reﬂaqfing is very high.
This conclusion is :m#la& by the data on the dependence
~f the ratio of polerization to reddeping on the galaoctic lati-
tude given in the tadle below.
~EE ILPSNDENCE CP TEER RATIO CP POLARIZATION TO REDDENING
(N ThE GALACTIC LAT.ITCDE

[0l bg C° b>0° |

2% to 2% |cC.162 T C.005 | C.164 £ 0.006

2°1 %0 5%0|C.217 £ C.008 | 0.194 £ 0.CO6

£99 ¢ 10%0]0.18c ¢ 0.C16 | C.215 % 0.C06

L et e ———- i o
" e dute #iven in the table are basel on 930 etars fcr which
wetn o lerlootion ([1],[Tﬂ ,[hJ‘ and reizening were measurc.

riiotoelectr! :ally. Tne reddenings are in the system of Steidbinas,
clfer unt AR{t?ord [15] with the intrirsis oclour from Morgan,
narris and Joanson [14] . CGnly tLe stars with reddenings greater
than 0705 were used.
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